The beta-adrenergic transduction system in kidneys from young and senescent rats.
beta-Adrenoceptor density, ligand affinity, high-affinity agonist binding, basal adenylate cyclase activity and cAMP synthesis upon stimulation with either forskolin, F-, guanine nucleotides (GTP or GppNHp) or isoproterenol in the presence of the nucleotides were studied in membranes prepared from kidneys of young (2-3 month) and old (24-25 month) male Wistar rats. There is a significant (P less than 0.01) 62% increase in beta-receptor density, a significant (P less than 0.05) 115% decrease in ligand affinity, a significant (P less than 0.05) 33% decrease of high-affinity binding sites for (-)-isoproterenol and a significant (P less than 0.01) 151% decrease of the affinity of the high-affinity agonist binding site. Basal adenylate cyclase activity and the activity after stimulation with guanine nucleotides and forskolin were significantly higher in old animals as compared to young (P less than 0.01). Stimulation of the system with isoproterenol in the presence of GTP was more effective in old animals, although the P less than 0.05 level of significance was barely reached. It is suggested that age-dependent changes of the beta-adrenoceptors in rat kidney are similar to those described for lungs: changes at the different levels of the beta-adrenergic transduction chain associated with age are compensatory so as to ensure equal cAMP synthesis for a given agonist stimulation.